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Abstract

Spinal epidural hematoma (SEH) represents the most fre-
quent entity of acute or chronic spinal bleeding. Based
upon pathogenesis, SEH can be classified as idiopathic,
spontaneous, and secondary. The idiopathic forms are
considered not to be attributed to any specific risk factors.
Spontaneous SEH, accounting for 0.3-0.9% of all spinal
epidural space occupying lesions, instead is associated with
risk factors (such as substantial soft trauma or coagulation
abnormalities). The chronic form, as our literature review
revealed, is the rarest and its most frequent location is the
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lumbar spine. The pathophysiology of spontaneous and
idiopathic SEH is still under debate: There are only a few
reports in literature of chronically evolving SEH with
progressively increasing pain and neurological impairment.
Magnetic resonance imaging may be inconclusive for dif-
ferential diagnosis. Here, we present two cases of lumbar
chronic SEH with slow, progressive, and persistent lumbar
radicular impairment. The first patient reported a minor
trauma with slight back contusion and thus was classified
as spontaneous SEH. In the second case not even a minor
trauma was involved, so we considered it to be idiopathic
SEH. In both cases preoperative blood and coagulation
tests were normal and we did not find any other or co-
factors in the patients’ clinical histories. MR imaging
showed uncertain spinal canal obstructing lesions at L3 and
L4 level in both cases. Surgical treatment allowed a correct
diagnosis and resulted in full clinical and neuroradiological
recovery after 1 year follow-up. Our aim is to discuss
pathogenesis, clinical and radiological features, differential
diagnosis and treatment options, on the background of
relevant literature review.

Keywords Spontaneous - Idiopathic - Chronic -
Hematoma - Epidural - Spinal

Presentation of cases
Case 1

A 65-year-old woman was admitted to our hospital for low
back pain which had started 3 months earlier. Pain was
characterized by a progressively increasing intensity, irra-
diating into right glutaeus, calf, and foot. This referred pain
was associated with paresthesia (numbness and tingling),
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located distally in the right foot. The patient reported in her
history a hospital admission for alcohol intoxication, colon
resection, and colorectal anastomosis for adenocarcinoma.
No primary or secondary coagulopathies were identified
and the patient had never undergone any invasive spinal
procedures. She associated the lumbago onset with an
accidental fall with a slight back contusion which had
occurred in her bathroom, a couple of days prior to
admission.

Physical examinations revealed a low-grade weakness
for right thigh flexion. The patient’s sensory functions were
unimpaired in all modalities evaluated. Right patellar ten-
don reflex answer was diminished; Babinsky’s sign was
bilaterally absent and no bladder or bowel disorders were
reported.

All blood and coagulation tests (platelet counts, pro-
thrombin time, and partial thromboplastin time) showed
normal values at this time.

A lumbo-sacral (L1-S1) CT scan showed an inhomo-
geneous hypodense formation at the level of right L3-L4
neuroforamen. The patient underwent MRI which revealed
a bilobar mass between L3 and L4, suggesting a lumbar
Schwannoma extending to the right ipsilateral foramen
(Figs. 1, 2).

Case 2

An 85-year-old man developed low back pain 2 months
before hospital admission. The back pain had progressively
increased, thus irradiating into the left glutacus muscle,
thigh and knee. Lumbago was combined with paresthesia
(numbness and tingling), located proximally, down to his
left knee. The patient reported a previous hospital admis-
sion for an unspecified rheumatological disease. No

Fig. 2 Case 1, sagittal preoperative T1 MRI sequence

primary or secondary coagulopathies were identified and
the patient had never undergone any spinal invasive pro-
cedures before. The patient did not recall accidental falls,
back contusions, or any other traumatic events.

Physical examination exhibited a mild decrease of
muscle mass in the antero-medial thigh lodge and weak-
ness of voluntary left leg extension. The tactile-epicritic
sensitivity was unimpaired alongside the left L3 derma-
tome. The response of right patellar tendon reflex was
decreased; Babinsky’s sign was bilaterally absent and no
impairment in bladder or bowel control was reported.

All the preoperative blood and coagulation tests (platelet
counts, prothrombin time, and partial thromboplastin time)
were normal.

A lumbo-sacral MRI showed a well encapsulated para-
median multilobar mass under the L3 body, along the left
L3 root (Figs. 3, 4).

Fig. 1 Case 1, axial L3-L4 preoperative T1 MRI sequence
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Fig. 3 Case 2, axial L3 preoperative T2 MRI sequence
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Fig. 4 Case 2, sagittal preoperative T2 MRI sequence

Historical review of the condition, epidemiology,
diagnosis, pathology, and differential diagnosis

Spinal epidural hematomas (SEH) are uncommon clinical
and neuroradiological findings, accounting only for 0.3—
0.9% of all lesions, occupying spinal canal space.

SEH can be classified into idiopathic, spontaneous, and
secondary. The most important causes of secondary SEHs
are: coagulopathies, anticoagulants [2, 15, 18, 37], vascular
malformations [5, 24], neoplasms, trauma with or without
fractures [21], medical procedures such as epidural cathe-
terization or lumbar spinal surgery [34, 36]. Co-risk factors
have also been described: minor trauma, chiropractic
manipulation [33], Paget’s disease, ankylosing spondylitis,
rheumatoid arthritis, and cervical spondylitis [13, 19, 39].
An SEH associated with unrecognized aortic coarctation
has also been described; in that case, the ensuing increased
pressure in the collateral circulation was blamed as the
cause for the epidural bleeding [40]. Nevertheless, for up to
one-third of the SEHs, no clear etiology can be found and if
associated with co-factors such as minor trauma, these are
termed “spontaneous” spinal epidural hematomas (SSEH).
Finally, SEHs are defined “idiopathic” when not any
associated causal condition can be identified [29].

SEHs can be acute or chronic. Chronic SHE is defined
as spinal compression for months or years with mild
symptoms and slight pain. Compared to acute SEHs,
chronic forms are more rarely described in literature and
are generally located in the lumbar spine [21]. As far as we
know, only 18 cases (including our two cases) of chronic

lumbar SEH have been described until now (Table 1). The
chronic SEHs are, moreover, characterized by a slower and
progressive raising of neurological focal symptoms and/or
neurogenic claudication or cauda equina syndrome [21, 26,
27]. Only one case with acute paraparesis has been
described so far [35].

A slowly progredient occurrence of symptoms in lumbar
chronic SEHs is probably due to the wider spinal canal and
the higher tolerance of the lumbar neurological structures
of the space occupying effect of an organizing hematoma
[3, 30]. The rarer chronic SEHs of the cervical spine
described in literature have a shorter progression of neuro-
logical symptoms in comparison with the lumbar ones
[14]. Finally, in approximately 65% of SEHs, more than
one vertebra is involved, and in 50% of cases, three or
more.

Pathophysiologically, the bleeding source of chronic
SHE could be located in the internal anterior and posterior
vertebral plexus (Batson’s plexus), formed by two anterior
and posterior veins extending along the entire epidural
space. This plexus has extensive connection via venous
rami with the external plexus through each vertebral body
and the posterior vertebral elements [11, 12, 21]. Consi-
dering these anatomical prerequisites, some of the previ-
ously analyzed factors in association with any
circumstance able to transiently raise the venous pressure
(e.g., Valsalva maneuver) can lead to bleeding and orga-
nizing hematoma. Moreover, these epidural venous plexus
represent a cavo-caval shunt and, therefore, are highly
sensitive to an abdominal pressure increase, as well as the
intrathoracic, intraspinal, and intracranial pressure. The
pressure in the epidural veins is lower than in the vena
cava; the absence of valves in the epidural plexus and in
the vertebral body allows blood flow in both cranial and
caudal direction. The epidural venous plexus can be con-
sidered as the balancing system of the pressure/volume
ratio in relation to intracranial, intrathoracic, intra-
abdominal blood pressure, and volume changes. Hypo-
thetically, a rupture of a weakened epidural vein could
occur with a sudden and massive blood flow reversal from
the larger caval system into the smaller vertebral veins.

Chronic SEH may also be caused by bleeding of smaller
vessels inside the ligamentum flavum which could explain
the almost exclusive dorsal or dorso-lateral location of this
type of hematoma [36]; the yellow ligament is largely
composed of elastic tissue containing numerous small
blood vessels which can be torn during forced hyperflex-
ion. The arterial bleeding source, however, has been con-
sidered the main origin of the rarer acute forms of SEHs in
the lumbar spinal tract.

As for clinical symptoms, SEH can mimic disc hernia-
tion, canal stenosis [21, 27] or tumor signs and they are
characterized by severe axial back pain with or without
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Table 1 We resumed all the cases published in literature of chronic (more than 1 month of symptoms) epidural lumbar spinal hematoma,

spontaneous or idiopathic

Author Year No. of Age/ Level  Imaging Symptoms Co-risk Surgery Outcome
CSEH S/ gender factors
Historical review of chronic epidural hematoma of lumbar spine
Harris [16] 1969 1 66/M L5-S1  Unknown Radicular Unknown  Unknown Good
Boyd [3] 1972 1 66/M L4-S1  Myelogram Radicular No Hemilaminectomy  Good
L4-L5
1 75/F L3-L4 Myelogram Radicular No Laminectomy Good
L3-L4
Devadiga [7] 1973 1 65/F L4-S1  Myelogram Radicular Yes Hemilaminectomy  Good
L5
Levitan [20] 1983 1 58/F L3-IL4 CT Radicular No Yes but unknown  n.r.
1 90/F L3 CT Rad/lumb stenosis  No Yes but unknown  n.r.
Nehls [27] 1984 1 74/M L3-L4 Myelo + CT Lumbar stenosis Yes Unknown Good
De Almeida [6] 1989 1 88/M L3-L4  Unknown Radicular n.r. Unknown Good
Nagakami [26] 1992 1 58/F L4 Unknown Lumbar stenosis n.r. Unknown Good
Lunardi [21] 1995 1 45/M L2-1.3 MR Rad/lumb stenosis  No Unknown Good
Kotilainen [17] 1997 1 13/ M L4-L5 MR Radicular No Hemilaminectomy  Good
L4-L5
Riffaud [30] 1999 1 70/F L4-L5 CT/MRI Radicular No Delayed surgery: Good
laminectomy
L4
Vazquez- 2000 1 75/F L2-1L3 MRI Radicular bilateral No Laminectomy Good
Barquero [38] L2-1.3
Nuti [28] 2003 1 84/F L4-L5 Myelogram Lumbar stenosis No Yes Good
1 62/M L1-L4 MR Paraparesis Yes No Good
Belinchon [4] 2005 1 53/M L3-L3 MR Radicular bilateral No Laminectomy Good

L2-L4

n.r. not reported, CSEH S/I chronic spinal epidural hematoma spontaneous/idiopathic

acute or delayed neurological deficits [12, 27, 31]. The pain
onset, often related to minor strain or Valsalva-like
maneuvers, can be acute or slowly progressive, especially
in the rare case of chronic epidural hematoma. Signs of
myelopathy, Brown-Séquard syndrome or bowel, and
bladder function impairment are described in the cervico-
dorsal location of SEHs [1, 14, 32]; radicular symptoms are
more typically reported in the lumbar SHEs and the
severity of neurological impairment is also quite variable
[21, 27]. Yet, several cases of cervical chronic SEHs pre-
senting with radicular symptoms have been reported in the
literature [23].

The CT scan imaging in chronic SEH is less useful for
differential diagnosis since a small ventrally located
chronic hematoma can easily be confused with a large
herniated disc. MRI represents the diagnostic gold standard
for SEH [8, 25, 30]; the T1 and T2 intensity patterns are
both equally helpful in discrimination against almost all
other vertebral space occupying lesions. Acute epidural
hematomas typically appear hypointense in T2-weighted
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and isointense in T1-weighted images lesions. When the
hematoma becomes chronic, the neuroradiological findings
change and SEHs typically become hyperintense in both
T1- and T2-weighted images. Finally, MRI is useful in
identifying other lesions, which are responsible for spinal
bleeding (e.g., tumors and MAVs). Angiography is not
used in routine diagnostics unless the appearance of a
tortuous vessel on MRI raises the suspicion of a vascular
malformation.

Differential diagnosis of chronic SEH should also
include other benign lumbar epidural masses, such as
synovial or ligamentum flavum cysts, both of which are
prone to intralesional hemorrhage, and epidural cavernous
angiomas. Graziani et al. [9] consider that the frequency of
spinal epidural cavernous angiomas is probably underesti-
mated; the inability to reveal an angioma through patho-
logical examination not necessarily means that such lesions
cannot be the source of bleeding; the failure to visualize
these malformations could be related to their very small
size or to thrombosis after the initial episode of
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hemorrhage. The very variable neurological symptoms and
signs may accompany an initial pain or can develop several
hours or days after the pain onset.

Rationale for treatment and evidence-based literature

Compared to acute SEHs, in which surgical decompres-
sion must be aimed rapidly (<36 h) [9, 18, 21], in the
rarer chronic SHEs, time before decompressive proce-
dures does not seem to be critical for the recovery of
neurological function and, finally, a good clinical out-
come. In our two cases surgery was delayed, but both
patients, in spite of progression of the neurological
impairment prior to surgery, had an excellent clinical
recovery. Finally, it has been shown that these lesions
could not be treated via percutaneous technique because
no liquified or fluid components were present. Therefore,
extended interlaminar fenestration of laminectomy is the
recommended approach. However, successful outcome
with conservative treatment is also possible (as listed in
Table 1).

Procedures
Case 1

The patient promptly underwent L3-L4 laminectomy.
During the epidural space exploration we found a bluish
colored mass, surrounded by a pseudocapsular layer,
strictly adherent to and bulging into the dura mater. After
capsular incision, we partially removed a clotted blood
mass by aspiration, identifying both L3 and L4 emerging
roots. Through blunt dissection we partially exposed the
dural structures moving laterally to the L3—-L4 right neuro-
foramen until we obtained a complete L4 root decom-
pression. The postoperative course exhibited a prompt
resolution of the irradiating gluteus, calf, and foot pain with
persistence of a low-grade lumbar back pain. The following
MRI imaging control showed a complete evacuation of the
hematoma (Figs. 3, 4).

Case 2

We performed a L3 hemilaminectomy. During peridural
space exploration we found a bluish colored encapsulated
mass, slightly adherent to and bulging toward the dura
mater. After capsular incision, we completely removed a
clotted blood mass through aspiration, thus identifying the
L3 root. Via blunt dissection, we exposed the dural struc-
tures toward the L3-L4 right neuroforamen until we
obtained a complete root decompression.

Fig. 6 Case 1, sagittal postoperative STIR MRI sequence

Outcome, imaging, and follow-up
Case 1

A prompt resolution of the gluteus, calf, and foot pain
occurred in the early postoperative period. A slight lumbar
back pain persisted for 3 months after surgery (VAS 2).
The 3 months MRI imaging control revealed the complete
evacuation of the hematoma (Figs. 5, 6). After a 6-month
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Fig. 7 Case 2, sagittal postoperative T2 MRI sequence

Fig. 8 Case 2, axial L3 postoperative T2 MRI sequence

clinical follow-up, the patient reported a complete resolu-
tion of symptoms. Neurological examinations proved
complete recovery at 1-year clinical follow-up.

Case 2

In the early postoperative period we observed the rapid
resolution of the irradiating pain and the persistence of a
low-grade lumbago (VAS 3). The 3-month MRI control
showed the complete evacuation of the hematoma (Figs. 7, 8).
At l-year follow-up, the patient reported a complete
clinical recovery.
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